Two new sesquiterpene-ester alkaloids from Maytenus myrsinoides Reiss. (Celastraceae) by Baudoin, G. et al.
HETEROCYCLES, Vol. 22, No. 70, 7984 
TWO NEW SESQUITERPQNE-ESTER ALKALOIDS FROM MAYTENUS MYRSINOIDES REISS, 
(CELASTRACEAE) 
Geneviève Baudouin, François '  T i l l e q u i n  , and Michel Koch 
Département de Pharmacognosie de l ' U n i v e r s i t é  Ren6 Descartes,E.R.A. au 
C.N.R.S. N0950, Facu l t é  des  Sciences Pharmaceutiques e t  Biologiques 
4 ,  avenue de l ' O b s e r v a t o i r e  F. 75006 PARIS (France) 
Marie-El ise  Tran Huu Dau and Jean  Guilhem 
I.C.S.N. du C.N.R.S., F. 91190 GIF-SUR-YVETTE (France) 
Henri  Jacquemin 
Centre O.R.S.T.O.M. de Guyane, B.P .  165, 97305 CAYENNE (French Guyana) 
Abs t r ac t  - Two new a l k a l o i d s  belonging t o  t h e  dihydroagarofuran s e r i e s ,  
maymyrsine (1) and acetylmaymyrsine (2) have been i s o l a t e d  from t h e  f r u i t s  
of Maytenus myrsinoides  Re i s s .  The i r  s t r u c t u r e s  have been e l u c i d a t e d  by 
M.S., ' H  NMR and X-ray d i f f r a c t i o n  a n a l y s i s .  
Maytenus myrsinoides Re i s s .  (Ce la s t r aceae )  i s  a small  t r e e  growing throughout  
Guyana' and t h e  n o r t h e a s t e r n  r eg ion  of B r a z i l  . I n  a c o n t i n u a t i o n  of our  s t u d i e s  2 
of a l k a l o i d  c o n t a i n i n g  p l a n t s  from French Guyana', we wish t o  r e p o r t  h e r e  t h e  
s t r u c t u r a l  e l u c i d a t i o n  of two new a l k a l o i d s  i s o l a t e d  from t h e  f r u i t s  of t h i s  
s p e c i e s 4  and named maymyrsine and acetylmaymyrsine,  
Maymyrsine (I-) has  been ob ta ined  a s  c o l o u r l e s s  pr isms from e t h a n o l ,  mp 185-187OC, 
r a j D  = +930 (CHU3, C=l) ( c o n t e n t s  : 0.14 % from t h e  d r i e d  p l a n t  m a t e r i a l ) .  The 
molecular  formula has  been e s t a b l i s h e d  by h igh  r e s o l u t i o n  mass spec t romet ry  as 
C32H37N010 (Found : 595.2426 ; Calcd. : 595.2417). S u b s t a n t i a l  f r agmen ta t ion  ions  
suggested t h e  presence of n i c o t i n a t e  (m/z  = 124 and 106) ,  benzoate  ( m / z  = 1 0 5 )  and 
a c e t a t e  ( m / z  = 43) u n i t s  i n  t h e  s t r u c t u r e .  I n  good agreement w i t h  t h e s e  s t a t e m e n t s ,  
t h e  U.V.  spectrum showed t y p i c a l  a b s o r p t i o n s  a t  nm ( l o g  E )  : 230(4,13) ,  258 
( s h . ,  3 .51 ) ,  265c3.553, 2 7 1  ( s h . ,  3.47) and 282  ( s h . ,  3.06) and t h e  I . R .  spectrum 
a t  vi:; cm-l = 7 2 5 ,  750, 1245, 1285, 1600, 1730, 1760, 2945 and 3400-3600, t h e  l a s t  
of which i n d i c a t e d  t h e  presence of a f r e e  a l c o h o l i c  hydroxyl group. Moreover, t h e  
5 
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‘H N.M.R. spectrum e x h i b i t s  t h e  c h a r a c t e r i s t i c  s i g n a l s  of one n i c o t i n a t e  and one 
benzoate  i n  t h e  aromatic  r eg ion  and of two a c e t a t e  groups (two 3H s i n g l e t s  a t  
6 = 1.45 and 1.73 ppm). Maymyrsine was t h u s  a t e t r a e s t e r  of a C15H2605 s e s q u i t e r -  
pene p e n t a o l  belonging t o  t h e  d i h y d r o a g a r o f ~ r a n ~ ~ ~ ~ ~  s e r i e s  as shown by a 6H- 
s i n g l e t  a t  6 = 1.39 ppm (-O-C(CH3)2-) and a 3H-doublet (J = 7 H z )  a t  
(CH3-CH:) on t h e  ’H N.M.R. spectrum and by t h e  f r agmen ta t ions  a t  mfz = 580, 553, 
5 2 0 ,  431 and 308 t y p i c a l  t o  t h i s  ser ies’ .  The p resence  of a s t r o n g  fragment a t  
m / z  = 2 0 2  i n s t e a d  of mfz = 233 g e n e r a l l y  encountered i n  t h e  M.S. of Ce la s t r aceous  
a lka lo ids ’  i n d i c a t e d  t h e  e x i s t e n c e  of a f r e e  pr imary a l c o h o l i c  f u n c t i o n  a t  C-15. 
The oxygenation p a t t e r n  on t h e  dihydroagarofuran s k e l e t o n  (C- I  e q . ,  C-2  ax. ,  C-6 
eq.  and C-91 ax.)l has  been determined by ’H N.M.R. ,  u s ing  double i r r a d i a t i o n  expe- 
r imen t s  (Table I ) .  Unfo r tuna te ly ,  t h e  n a t u r e  of t h e  e s t e r i f i c a t i n g  a c i d s  on t h e s e  
f o u r  p o s i t i o n s  cou ld  n o t  be e l u c i d a t e d  on N.M.R. b a s i s  because t h e  r i n g  e f f e c t s  
c r e a t e d  by benzoate  and n i c o t i n a t e  groups are q u i t e  similar . 
We t h e r e f o r e  decided t o  e l u c i d a t e  t h e  s t r u c t u r e  by X-ray a n a l y s i s .  The c r y s t a l s  a r e  
monocl inic ,  space group PZ1 wi th  a = 14.058(7) ,  b = 
ß = 108.37(7)’ ; Z = 2 ,  V = 1570 A , dx = 1.18 .  The experimental  d a t a  were c o l -  
l e c t e d  w i t h  a P h i l i p s  4 - c i r c l e  d i f f r a c t o m e t e r ,  u s i n g  g r a p h i t e  monochromated Cu K 
r a d i a t i o n  ( X = 1.5418 A ) .  From 3170 measured independent  r e f l e x i o n s ,  t h e  intensit ies 
of 2584 of them were s i g n i f i c a n t  (I  > 3 a ( I ) ) .  The c r y s t a l  s t r u c t u r e  was solvedusing 
l o c a l  D i r e c t  Methods programs’. A l l  hydrogen atoms b u t  3 were l o c a t e d  from Four i e r -  
d i f f e r e n c e s  syn theses .  The ref inement  was performed u s i n g  t h e  l a r g e  b locks  l e a s t -  
squa res  method” t o  a d i sc repancy  f a c t o r  of 6.3 %. The i d e n t i f i c a t i o n  of the nitrogen 
atom was made by in t e rchang ing  t h e  d i f f u s i o n  f a c t o r s  of C and N i n  t h e  p o s s i b l e  po- 
s i t i o n s .  A water molecule was inc luded  i n  t h e  ref inement  wi th  h a l f  occupation factor. 
The f i g u r e  shows a p e r s p e c t i v e  view of t h e  molecule.  
Acetylmaymyrsine (2) has  been ob ta ined  as a c o l o u r l e s s  amorphous s o l i d ,  [ a l g o =  +92’ 
(CHC13, C=1)  ( con ten t s  : 0.44 % from t h e  d r i e d  p l a n t  mater ia l ) .  The molecular formula 
has  been e s t a b l i s h e d  by h i g h  r e s o l u t i o n  mass spec t romet ry  as C33H36N01, (Found : 
637.2492 ; Calcd. : 637.2523). The U.V.  spectrum : Amax 
( sh .  3.511, 265(3.54),  271 (sh.  3 .47) ,  2 8 2  (sh.  3.06) i s  ve ry  s imi la r  t o  t h a t  o f  
- 0  I maymyrsine. The I . R .  spectrum d i f f e r s  from t h a t  of maymyrsine by t h e  absence of t y -  
p i c a l  OH a b s o r p t i o n  a t  3400-3600 cm-’ .  The ’H N.M.R.  spectrum (Table I )  i s  a l s o  
c l o s e l y  r e l a t e d  t o  t h a t  of maymyrsine b u t  e x h i b i t s  t h e  s i g n a l s  of three acetate 
6 = 1 . 2 6  ppm 
8 
8.652(5) ,  c = 13.606(7) A and 
3 
(log E) = 230(4.12) , 258 
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groups ( t h r e e  3H s i n g l e t s  a t  6 = 1.35, 1.61 and 1 . 9 1  ppm). Downfield s h i f t s  of 
H-15, and H-15b ( 4 . 5 2  and 5 . 7 2  i n s t e a d  of 4.13 and 4 . 6 2  ppm) and a s t rong  s h i e l -  
ding by 1 , 3 - d i a x i a l  i n t e r a c t i o n  of  t h e  s i g n a l  of H-6ax. (6 .10 i n s t e a d  of 6.51 ppm) 
c l e a r l y  i n d i c a t e  t h a t  t h i s  second a l k a l o i d  i s  t h e  a c e t i c  e s t e r  of maymyrsine a t  
t h e  C-15 p o s i t i o n .  Furthermore,  a c e t y l a t i o n  of maymyrsine 1 (Ac20/C5H5N/48 h) 
l e a d s  t o  acetylmaymyrsine 2 i n  a lmost  q u a n t i t a t i v e  y i e l d .  
Maymyrsine and acetylmaymyrsine a r e  novel a l k a l o i d s  r e l a t e d  t o  a new C l 5 H Z 6 O 5  
s e s q u i t e r p e n e  pen tao l .  From a chemotaxonomic p o i n t  o f  view, it i s  i n t e r e s t i n g  t o  
no te  t h a t  two s t r u c t u r a l l y  r e l a t e d  s e s q u i t e r p e n e  a l k a l o i d s  had been p r e v i o u s l y  
i s o l a t e d  ; c a t h e d u l i n  E 8  from Catha e d u l i s  Forsk.  (Ce la s t r aceae ) '  and s a l a c i n i n  C 
from S a l a c i a  brachypoda Peyr.  (Hyppocrateaceae) 5. This  emphasizes t h e  chemical 
homogeneity of t h e  fami ly  Ce la s t r aceae  and i t s  c l o s e  r e l a t i o n s h i p  wi th  Hippocra- 
11,12 
, t eaceae  
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TABLE I 
'H N.M.R. spectra o f  maymyrsine (400 MHz) and acetylmyrsine (270 MHz) C6D6,TMS, 
Me,-14 
Me-12 and Me-13 
Ac 
H-3 (ax. ) 
H-4 (eq. ) 
H-3(eq.) 
H- 8 (eq . ) 
H-I Sa 
H-1 Sb 
H-'9 (eq. ) 
H-1 (ax.) 
H-2 (es. ) 
H-6 (ax. ) 
Nicotinoyl H-5' 
Benzoyl 
Nicotinoyl H-4' 
Nicotinoyl H-6' 
Nicotinoyl H-2' 
Maymyrsine 1 
1 .26, 3H, d, J=7Hz 
1.39, 6H, s 
1.45 and 1.73, 2x3H, s 
1.65, lH, dd, J=17Hz, J'=lHz 
2.28, lH, qdd, J=7Hz, J1=6Hz, 
JI1= 1Hz 
2.46, lH, ddd, J=17Hz, J'=6Hz, 
JI1= 3Hz 
2.67, lH, ddd, J=16Hz, J'=7Hz, 
JI1= 3Hz 
4.13, lH, d, J= 13Kz 
4.62, lH, d, J=l3Hz 
5.94, IH, d, J=7Hz 
6.12, lH, d, J=3.5Hz 
6.20, lH, dd, J=3.5Hz, J'=3Hz 
6.51, lH, s 
6.78, lH, dd, J=SHz, J1=5Hz 
7.15-7.37, 5H, m 
8.17, lH, dt, J=8Hz, J'=l.SHz 
8.38, lH, dd, J-SHZ, J'=l.SHz 
8.63, lH, d, J=1.5Hz 
Acetylmaymyrsine 2 
1.14, 3H, d, J=7Hz 
1.30 and 1.32, 2x3H, s 
1.35, 1.61 and 1.91, 3x3HJ s 
not individualized 
2.17, lH, qdd, J=7Hz, J1=6Hz, 
J"= 1Hz 
2.39, lH, ddd, J=17Hz, J'=6Hz 
JI'= 3Hz 
2 . 5 1 ,  lH, ddd, J=16Hz, J'=7Hz 
JI'= 3HZ 
4.52, IH, d, J=13Hz 
5.72, lH, d, J=l3Hz 
5.83, IH, d, J=7Hz 
6.14, lH, d, J=3.5Hz 
6.24, lH, dd, J=3.5Hz, J1=3Hz 
6.10, lH, s 
6.73, lH, dd, J=8Hz, J'=SHz 
7.12-7.38, SH, m 
8.30, 1H, dt, J=8Hz, J1=l.5Hz 
8.44, 1H, dd, J=SHz, J'=I.SHz 
8.53, IH,d, J=l.SHz 
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1 R =COCH, R'=H 
2 R =COCH, R'XOCH, 
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